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<»> Passenger conveyor missing step detection. 

@ An inductive proximity sensor 26 is wider than a 
normal gap between moving escalator steps 10, 12 
so that the inductive proximity sensor 2G is always in 
front of one step or another and provides a constant 



signal, when steps 10. 12 are passing the inductive 
proximity sensor 26. and stops the steps 18. 12. 14, 
16 when the inductive proximity sensor 26 detects 
no steps. 
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This invention relates to detection of a missing 
step ol a passenger conveyor. 

People conveyors such as escalators or mo^ 
ing walkways which are formed from adjacent mov- 
ing steps include a passenger carrying path of 5 
travel, which begins and ends at opposed landings, 
and a return path of travel disposed beneath the 
passenger carrying path of travel and out of sight 
of passengers. The sprockets engage and guide 
step chains through a 180" arc to reverse the 1Q 
direction of step movement As the steps pass over 
the sprockets, the steps invert and re-invert their 
spatial orientation. 

With extensive usage and equipment aging, the 
possibility arises that a step may break loose from it 
the step chain. If a step thus should break loose, it 
will swing by gravity away from its normal path of 
travel and the step tread will fall downwardly. When 
the steps are properly connected together on the 
step chain, there will be a constant procession of 20 
steps past any given point along the path of travel, 
and there will not exist any significant gaps in the 
step procession. When a step breaks loose, a 
significant gap will be created in the procession of 
steps. Further, the conveyor-drive may continue to 25 
operate so that a person using the conveyor would 
not know that a step is missing or out of place. 
This could result in injury to passengers when the 
displaced step returns to the passenger-carrying 
path of travel- 50 

The problem of detecting abnormally posi- 
tioned passenger conveyor steps has been ad- 
dressed in the prior art. One prior art system 
discloses a monitor for an escalator for detecting 
the presence or absence of the escalator step 35 
rollers to detect detached escalator steps, should 
one occur. This mechanical arrangement is expen- 
sive. A second prior art system shows an inductive 
proximity sensor at a step and if the inductive 
proximity sensor detects no step for a time greater ao 
than a time limit stored in a timer, then a missing 
step signal is provided and the escalator stopped. 
A disadvantage of this system is the cost of the 
timer. A second disadvantage is that for a fully 
loaded escalator or an older escalator with deteric- *s 
rated performance, the escalator moves more slow- 
ly tnan otherwise and the detection of the normal 
gap between steps may be mistaken for a missing 
step. Third, the timer requires fine calibration so 
that the time Intervals stored in the timer cor- so 
respond exactly with the time for a step and the 
gap between two steps to pass the inductive prox- 
imity sensor. Or, if for some reason the escalator is 
moving excessively fast, a step may be missing 
but go undetected, resulting in harm to any pas- 56 
senger stepping into the consequent void. A third 
prior art system discloses an escalator step which 
uses photoelectric detectors below the steps to 



detect the dropping of a step. This system also 
requires a timer. 

A fourth system discloses a mechanical sensor 
placed beside the return run of the steps on an 
escalator or moving walk. The sensor is biased 
toward the step so as to bear against each step 
passing thereby. If a step in the series is missing 
from its normal position, the sensor moves in the 
direction of the step run and opens a switch, there- 
by shutting off power to the escalator. 

In sum, all of the above schemes detect a 
missing step by sensing a single step and using a 
timer, or by being actuated by a single step- 
It is an object of the present invention to detect 
a missing step of a pasenger conveyor. 

According to the present invention there is 
provided an apparatus for detecting a missing or 
misaligned step of a passenger conveyor, compris- 
ing: sensing means, responsive to the presence of 
one or more moving conveyor steps, for providing 
a signal in e first state when a gap between the 
moving steps is a first width and in a second state 
when the gap between the moving steps is a 
second width greater than said first width. 

Preferably, a proximity sensor is narrower than 
a normal gap between moving escalator steps and 
provides a missing step signal when the inductive 
proximity sensor detects no steps for causing the 
braking of the steps on the escalator. 

The advantage of the present invention is that 
no timer is needed - 

A preferred embodiment of the present inven- 
tion will now be described by way of example only, 
and with reference to the accompanying drawings, 
wherein 

Rg. 1 is a side view of escalator steps on a 
return path. 

Rg. 2 is a top view of escalator steps. 
Rg. 3 is a circuit diagram illustrating an embodi- 
ment of the present invention, 
Rg. 4 is a timing diagram for the circuit of Fig. 
3. 

Fig. 1 shows escalator steps 10, 12, 14, 16 for 
moving downwardly at the bottom of a return path 
of an escalator. The escalator steps 10, 12, 14, 16 
ride on steel tracks 18 T 20 by means of step rollers 
22a and chain rollers 22b. The steel tracks 18, 20 
are contained within a truss 23 which includes a 
vertical member 24 and an angled member 25 
attached thereto. While the steps 14, 16 are de- 
scending, their step faces are not lined up and are 
separated by a distance "D w . But steps 10, 12 
have reached the bottom of the return path and are 
at the same level. As the steps 10, 12 pass an 
inductive proximity sensor 26 mounted on the verti- 
cal member, their presence is detected. Because 
the inductive proximity sensor 26 Is wider than the 
gap between the steps, the inductive proximity 
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sensor 26 constantly detects steps 10, 12. If. how- 
ever, a step is misaligned or missing, that aberra- 
tion will be detected by the inductive proximity 
sensor 26. The inductive proximity sensor 26 is 
located at the bottom of the return path where the s 
steps 10, 12 are at a constant level in order that 
the smallest possible inductive proximity sensor 
may be used. A larger inductive proximity sensor 
would be needed to detect a missing or misaligned 
step in the region of the steel tracks where the to 
steps 14, 19 are located and the gap between the 
steps 10, 12 is wider. 

Fig. 2 shows the top view of the vertical mem- 
ber 24, angle member 25, and inductive proximity 
sensor 26. Fig. 2 demonstrates that the face of the ?$ 
inductive proximity sensor 26 is larger than the gap 
between the steps 10, 12 such that if the inductive 
proximity sensor 26 senses no step, it is likely 
because of a missing or misaligned step. A normal 
gap between steps 10, 12 is typically 2 mm and so 
the inductive proximity sensor face would in that 
case be 3D mm. 

Fig, 3 shows a circuit 27 responsive to an 
output signal from the inductive proximity sensor 
26 for indicating a missing or misaligned step. A 2$ 
potential difference V is applied across a switch 28 
and a relay 30. The switch 28 is responsive to the 
output signal of the Inductive proximity sensor 26 
and is closed so long as the inductive proximity 
sensor 26 senses a step 10, 12. When the indue- so 
tive proximity sensor 26 senses no metal of a step 
10, 12, the output signal of the inductive proximity 
sensor 26 causes the relay 30 to de-energtee, 
causing a contact 32 associated with the relay 30 
to close and a circuit breaker 34 to open an auxil- 0$ 
iary contact 36, which causes an escalator motor 
38 to lose power and escalator brake 40 to stop 
movement of the escalator 17 including steps 10. 
12, 14, 16. 

Fig. 4 shows the input of the inductive proxim- 40 
ity sensor 26. the output of the inductive proximity 
sensor 26, and the current through the circuit 
breaker 34. The output to the inductive proximity 
sensor 26 Is in a first state, high, when a step is in 
front of an inductive proximity sensor 26 and In a 4S 
second state, tow, otherwise. Because the inductive 
proximity sensor 26 is wtder than the gap, the 
output of the Inductive proximity sensor 26 Is high 
until a step is missing, at which point the relay 30 
de-energizes, and the circuit breaker current peaks 50 
and then fatls, thereby open-circuiting the escalator 
motor 38 and escalator brake 40 to slow the steps 
to a halt. 

Various changes in the above description may 
be made within the scope of the claims, without- ss 
effect on the invention. For example, the inductive 
proximity sensor a6 could be many other types of 
sensors, such as an optical sensor. Further, the 



sensor - inductive proximity or otherwise - does not 
need to be placed at the bottom of the escalator 
truss where the faces of the steps 10, 12 line up; It 
could be placed at any point on the truss so long 
as the sensor face exceeds the normal gap be- 
tween moving steps. 

Claims 

1. An apparatus for detecting a missing or mis- 
aligned step of a passenger conveyor, com- 
prising: 

sensing means <26). responsive to the 
presence of one or more moving conveyor 
steps (10,12.14,16), for providing a Signal in a 
first state when a gap between the moving 
steps (10,12,14,16) is a first width and in a 
second state when the gap. between the mov- 
ing steps is a second width greater than said 
first width. 

a. The apparatus of claim 1 . wherein said sensing 
means (26) has a sensing range sufficient to 
detect two adjacent steps at the same time. 

3. The apparatus of claim 1 or 2, wherein said 
sensing means is an inductive proximity sen- 
sor (26) having a sensor face greater than said 
first width. 

4. The apparatus of claim 1, 2 or 3 wherein said 
signal in said first slate is provided when the 
gap between moving steps (10,12,14,16) does 
not exceed a normal width and said signal in 
said second state is provided when the gap 
between moving steps (10.12,14,16) exceeds a 
normal width. 

5. The apparatus of any preceding claim, further 
including means (40) for slowing the steps on 
said passenger conveyor in response to said 
signal in said second state. 

$, An apparatus for sensing a missing step in a 
moving group of passenger conveyor steps 
(10,12,14,16), adjacent steps being separated 
by a gap, comprising: 

a sensor (26) having a width wider than 
said gap but narrower than the width of a step 
plus two gaps, said sensor (26) providing a 
lirst signal when detecting one or more steps, 
said sensor (26) sending a second signal when 
not detecting one or more steps. 

7. The apparatus of claim 6, further including 
means (40) for slowing said steps in response 
to said second signal. 
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8. A method for detecting a missing or misalig- 
ned step of an escalator, comprising: 

sensing the presence of one or more mov- 
ing escalator steps (10,12,14,16) and providing 
a signal in a first state when a gap between 3 
said steps is a first width and in a second state 
when the gap width between said moving es- 
calator steps is a second width greater than 
said first width; 

slowing said moving escalator steps in re- 10 
sponse to said signal in said second state. 

9. The method of claim 8, wherein sensing in- 
cludes sensing more than one step at the 
same time. 75 

10. The method of claim 8 or 9, wherein said 
signal is in said first state provided when the 
gap between moving escalator steps does not 
exceed a normal width and said signal in said so 
second state is provided with the gap between 
moving escalator steps exceeds the normal 
width. 
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